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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

December 11, 1986

Docket No. 50-397

-

Mr. G. C. Sorensen, Manager
Regulatory Programs

Washington Public Power Supply System
P.0. Box 968

3000 George Washington Way

Richland, Washinaton 99352

Dear Mr., Sorensen:

Subject: TIssuance of Amendment No. 34 to Facility Operatina
License No. NPF-21 - WPPSS Nuclear Project No. 2

The U.S. Nuclear Regulatory Commission has issued the enclosed Amendment No. 34
to Facility Operating License No. NPF-21 to the Washington Public Power Supply

System for WPPSS Nuclear Project No. ?, located in Benton County near Richland,
Washinaton. This amendment is in response to your letter dated August 18, 1986.

This amendment revises Section 3.4.3.8 (Turbine Overspeed Protection System)
of the WNP-2 Technical Specifications by changing the turbine valve test
interval from weekly to monthly.

A copy of the related safety evaluation supporting Amendment No. 34 to Facility
Operating License No. NPF-21 is enclosed.

Sincerely,

Etorin A Blorcan

Elinor G. Adensam, Director
BWR Project Directorate No. 3
Division of BWR Licensing

Enclosures:
1. Amendment No. 34 to Facility
Operating License No. NPF-21
2. Safety Evaluation
cc w/enclosures: PRSIGNATED JRYGINAL
See next page Certifiag ny <
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Mr. G. C. Sorensen, Manager
Washington Public Power Supply System

cc:

Nicholas S. Reynolds, Esq.

Bishop, Liberman, Cook,
Purcell & Reynolds

1200 Seventeenth Street, N.W.

Washington, D.C. 20036

Mr. G. E. Doupe, Esauire

Washington Public Power Supply System
P. 0. Box 968

3000 George Washington Way

Richland, Washington 99532

Mr. Curtis Eschels, Chairman

Energy Facility Site Evaluation Council

Mail Stop PY-11
Olympia, Washington 98504

P, L. Powell, Licensing Manager
Washington Public Power Supply System
P. 0. Box 968, MD 956B

Richland, Washington 99352

Mr. W. G. Conn

Rurns and Roe, Incorporated

¢/o Washington Public Power Supply
System

P. 0. Box 968, MD 994E

Richland, Washington 99352

R. B. Glasscock, Director

Licensing and Assurance

Washington Public Power Supply System
P. 0. Box 968, MD 280

Richland, Washington 99352

Mr. C. M, Powers

WNP-2 Plant Manager

Washington Public Power Supply System
P. 0. Box MD 927M

Richland, Washington 99352

WPPSS Nuclear Project No.
(WNP-2)

Regional Administrator, Region V
U.S. Nuclear Regulatory Commission

1450 Maria Lane, Suite 210
Walnut Creek, California

2
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(4 copies)
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

- DOCKET NO. 50-397

WPPSS NUCLEAR PROJECT NO, 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 34
License No. NPF-21

The Nuclear Regulatory Commission (the Commission or the NRC) has found
that:

A. The application for amendment filed by the Washington Public Power
Supply System (the Supply System, also the licensee), dated August 18,
1986, complies with the standards and requirements of the Atomic Energy
Act of 1954, as amended (the Act), and the Commission's regulations set
forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the reqgulations of the Commission;

C. There is reasonable assurance: (i) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the public, and (ii) that such activities wiil be conducted
in compliance with the Commission's regulations set forth in 10 CFR
Chapter I;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of
the Commission's reqgulations and all applicable requirements have been
satisfied. '

Accordingly, the license is amended by changes to the Technical Specifica-
tions as indicated in the enclosure to this license amendment; and paragraph
2.C.(2) of the Facility Operating License No. NPF-21 is hereby amended to
read as follows:

(2) Technical Specifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised through
Amendment No. 34, and the Environmental Protection Plan contained in
Appendix B, are hereby incorporated in the license. The licensee shall
operate the facility in accordance with the Technical Specifications and
the Environmental Protection Plan.
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3. This amendment is effective as of the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Elorin A Dlonran

Elinor G. Adensam, Director
BWR Project Directorate No. 3
Division of BRWR Licensing

Enclosure:
Changes to the Technical
Specifications

Date of Issuance: pecember 11, 1986



ENCLOSURE TO LICENSE AMENDMENT NO. 34

FACILITY OPERATING LICENSE NO. NPF-21

DOCKET NO. 50-397

Replace the following page of the Appendix "A" Technical Specifications with
the enclosed page. The revised page is identified by Amendment number and
contains a vertical line indicating the area of change.

REMOVE INSERT

3/4 3-96 3/4 3-96



INSTRUMENTATION

3/4.3.8 TURBINE OVERSPEED PROTECTION SYSTEM

LIMITING CONDITION FOR OPERATION

3.3.8 At least one turbine overspeed protection system shall be OPERABLE.

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.

ACTION:

a.

With one turbine governor valve or one turbine throttle valve per
steam chest inoperable and not closed, restore the inoperable valve
to OPERABLE status within 72 hours, isolate the affected steam
chest from the steam supply, or isolate the turbine from the steam
supply within the next 6 hours.

With one turbine interceptor valve or one turbine reheat stop valve
inoperable, restore the inoperable valve to OPERABLE status within
72 hours, or close at least one valve in the affected steam line or
isolate the turbine from the steam supply within the next 6 hours.

With either of the the above required turbine overspeed protection
systems otherwise inoperable, isolate the turbine from the steam
supply within the next 6 hours.

SURVETLLANCE REQUIREMENTS

4.3.8.1 The provisions of Specification 4.0.4 are not applicable.

4.3.8.2 The above required turbine overspeed protection system shall be
demonstrated OPERABLE:

a.

At least once per 31 days by:

Cycling each of the following valves through at least one complete
cycle from the running position for the overspeed protection controi
system, the electrical overspeed trip system and the mechanical
overspeed trip system;

1. Four high pressure turbine throttle valves,

2. Six low pressure turbine reheat stop valves,

3. Four high pressure turbine governor valves, and

4, Six low pressure turbine interceptor valves.

WASHINGTON NUCLEAR - UNIT 2 3/4 3-96 Amendment No. 34
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY FVALUATION BY THE OFFICE OF NUCLEAR REACTNR REFULATTON

SUPPORTING AMFNDMENT NO. 34 TO FACILITY OPERATING LTCENSE NO. NPF-?1

WASHINGTON PURLIC POWER SUPPLY SYSTEM

WPPSS NUCLEAR PROJECT NO. 2

NDOCKET MO, 50-397

1.0  INTRODUCTION

Atthough large steam turbines and their auxiliaries are rot safety-related
systems as definred by NRC regulations, failures that occur in these
turbines can produce large, high erergy missiles. If such missiles were

to strike and damage nlant safety-related structures, systems, and com-
ponents, they could render them unavailable to perform their safety
functions. Conseauently, General Design Criterion 4, "Environmental and
Missile Design Rases," of Appendix A, "General Desian Criteria for Nuclear
Power Plants," to 10 CFR Par+t 50, "Domestic Licensing of Production and
Htilization Facilities," requires, in part, that structures, systems, and
components important to safety be appropriately protected against the
effects of missiles that might result from such failures. The specific
quidelines irvolving evaluation of the effects of turbine failure on the
public health and safety follow Regulatory Guide 1.115, "Protection Against
Low-Traiectory Turbine Missiles," and three essentially independent Standard
Review Plan (SRP) Sectinns 10.2 "Turbine Generator," 10.2.3 "Turbine Nisk
Integrity," 3.5.1.3 "Turbine Missiles," and 2.2.3 "Evaluation of Potential
Accidents."

In a letter dated August 18, 1986, Washington Public Power Supply System
(the licensee) requested a license amendment to the WNP-2 Technical Speci-
fications. Specifically, the licensee requested that the turbine valve
test interval as specified in 3/4.3.8 be revised from weekly to monthly.

The turbine valves of the turbine overspeed protection system are tested
periodically to ensure their reliability and functionality in case of a
turbine overspeed event. A turbine overspeed event may lead to fracture
of the turbine disc and, thus, missile generation. In WNP-Z, there are
four high pressure turbine throttle valves and governor valves, six low
pressure turbine reheat stop valves and interceptor valves. The standard
Westinghouse Technical Specifications recommend that these valves be tested
weekly. The weekly test was based on historical experience in the fossil
plant turbines, and its importance to the safety of turbine operation has
never been clearly defined. Since implementation of the historic recom-
mended test interval, improved valve design and an increase in the
knowledge concerning turbine valve reliability mitigated the original
reasons for frequent valve testing. For these reasons, in 1932,
Westinghouse conducted a study (WCAP-10161) *to determine the impact of
extending the testing interval of turbine valves for the .Farley Nuclear
Power Station. The study showed that the impact of a monthly testing
interval will not significantly increase the probability of turbine
missile generation, and that the acceptance criteria would he met with

less frequent testing.
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DISCUSSION

The licensee used the Westinghouse report, WCAP-10161, as a primary refer-
ence in the submittal of WNP-2. The staff reviewed methodology and results
of the report as a primary source to determine the acceptability of the
extended valve testing interval. WNP-2, a boiling water reactor, uses a
Westinghouse turbine generator which consists of one high pressure turbine
and three low pressure turbines.

There are four methods of turbine overspeed protection. They are:

The digital electrohydraulic (DEH) control system (governor)
The overspeed protection controller

Electrical overspeed trip

Mechanical overspeed trip

The DEH system maintains the turbine speed within 2-3 rpm of the rated speed
and it consists of an electronic governor using solid state control combining
with a high pressure hydraulic system. The system includes electrical con-
trol circuits for speed control, load control, and turbine valve positioning.
The control system includes an overspeed trip mechanism, steam admission
valves, emergency stop valves, crossover intercept valves, and an initial
pressure regulator.

At 103 percent of rated speed, the overspeed protection controller activates
the solenoids and closes the governor and intercept valves to arrest. the

overspeed before the turbine reaches the maximum trip setting. The mech-

anical overspeed trip mechanism trips the turbine prior to 111 percent of
rated speed. The mechanism will trip all steam valves thereby excluding all
steam from entering the turbine. The electrical overspeed trip, which is
set at about 4 rpm lower than the mechanical overspeed trip setting, will
energize the solenoid trip which in turn closes all steam valves.

Probabilistic Evaluation

The probability of turbine missile generation (P) due to a turbine overspeed
event is calculated by multiplying the probability of turbine overspeed

(P,) by the conditional probability of turbine missile generation (P;),
given a turbine overspeed event.

‘Three cases of turbine overspeed event that could generate turbine missiles

were considered: design overspeed, intermediate overspeed and destructive
overspeed. The total probability of turbine missile generation (P.) is the
sum of the probability of missile generation in each of the overspged

events; therefore, P, is the sum of PP, at design overspeed, P;P, at infer-

mediate, overspeed, afid P,P, at destructive overspeed. In WCAP-10161, the
staff evaluated the fault tree construction, fault tree quantification, and
derivation of missile generation probability. ’



Calculation Of Turbine Overspeed Probability

The turbine overspeed probability was calculated based on a fault tree
analysis of the turbine overspeed protection system logic. The primary
failure modes of the system were the failures of electrical and mechanical
control components, trip circuitries and valves. Three fault trees were
constructed for each of the three turbine overspeed conditions discussed
above. Three valve testing intervals were considered in the computation:
yearly, monthly, and weekly. To account for uncertainties, two sensitivity
calculations were made using 50 percent and 95 percent confidence limits
for each of the test intervals. Hence, the fault tree for each of the
overspeed events was quantified six times.

The fault trees were not modeled as detailed as that of a full-scale prob-
abilistic risk assessment study. For example, the basic event, "servo
circuitry failure", was not further expanded to include the failure of
components such as relays, switches, and contacts. The failure modes of

some basic events could have been expanded to include more failure con-
ditions. For example, the failure modes of valves did not include the
operator failure to return the valves to original position after maintenance.
In fact, human error was not included in any of the failure modes in the -
fault trees. However, the staff believes that the fault tree construction,
in general, is sufficiently detailed in the context of this analysis.

System separation with sufficient steam supply is a precondition for any

overspeed event. This i's represented in the fault trees by an "and" gate
under the top event, and the trees have been quantified for three separa-
tions per year. For any overspeed event to occur, a system separation is
necessary, that is, 1oss!of load accompanied by or due to opening of the

generator output breaker.

To quantify the fault trees, the licensee used the component failure rates
from different sources: (1) field incident report; (2) outage data system;
(3) previous reports and service histories of turbines; (4) a panel of five
engineers; (5) 1982 survey of owners of operating Westinghouse nuclear
turbines; and (6) summary of a Westinghouse Generic reliability data bank’
search. This search included sources from IEEE-500, WASH-1400, and NUREG
reports on LERs. Based on these sources, the staff believes that the
licensee has adequately quantified the fault trees.

The result shows that the design overspeed probability, using a 95 percent
confidence bound, is 4.7 x 10-2 and 5.3 x 10-3 per demand, per system separa-
tion for weekly and monthly valve testing intervals respectively. The
intermediate overspeed probability is 5 x 10-7 and 1.1 x 10-% per year for
weekly and monthly valve testing intervals, respectively. The destructive
overspeed probability is 2.8 x 10-8 and 7.8 x 10-3 per year for weekly and
monthly valve testing intervals, respectively.



Calculation of Conditional Missile Generation Probability

The conditional probability of missile generation was calculated for each
of the overspeed cases. The licensee assumed that a destructive overspeed
event will always result in missile generation. Thus, the conditional
probability of missile generation due to destructive overspeed is 1. Hence
the probability of missile generation due to destructive overspeed is

7.8 x 10-2 per year.

The licensee assumed that the conditional missile generation probability
due to intermediate overspeed will be at least one order of magnitude Tower
than that of the destructive overspeed event, i.e., 10-! per year. The
staff judges that the intermediate overspeed probability would Tie

between 1 and 10-1 per year and that 10-! per year would fall within the
uncertainty 1imits. Hence, the probability of missile generation of

1.1 x 10-7 per year is acceptable.

The licensee calculated the conditional probability of missile generation
given a design overspeed event assuming a 5-year inspection interval of
Tow pressure turbine discs. The conditional probability was calculated to
be 5.2 x 10-% per year. The probability of missile generation due to
design overspeed is 2.8 x 10-% per year.

Total Probability of Turbine Missile Generation

Adding the probability of missile generation in all three overspeed events,
the total probability is about 3 x 10-® per year assuming the monthly
testing of turbine valves, three system separations per year, and 95 percent
confidence 1imit. The three system separations give a total turbine missile
generation probability of 9 x 10-® per year.

Regulatory Guide 1.115 specifies that the probability of unacceptable damage
from turbine missiles should be less than 1 x 10-7 per year. This prob-
ability is the product of three probabilities: a) missile generation,

b) missile striking safety equipment and structures, and c) damaged equip-
ment failing to perform their safety function. Historically, analyses
assumed the missile generation probability to be about 10-% per year. The
missile strike probability was estimated on the basis of postulated missile
sites, shapes, and energies, and on plant specific information such as
turbine orientation and target geometry. The damage probability was
generally assumed to be 1.0; therefore, it necessitated that strike prob-
ability be made less than or equal to 10-3 per year so that the unacceptable
damage probability would be within 10-? per year. However, the strike
probability calculation involves numerous modeling approximations and’
simplifying assumptions that are required to incorporate available data
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into acceptable models. This has become an academic exercise rather than
a practical engineering analysis. Also, operating experience shows that
nuclear turbine disc cracking, turbine stop and control valves failure,
and disc rupture are the primary causes in the generation of missiles.

Therefore, in view of operating experience and NRC staff objectives, the
staff has shifted emphasis in the reviews of the turbine missile issue
from the strike and damage probability to the missile generation prob-
ability. (Ref: Safety Evaluation Report related to the operation of Hope
Creek Generating Station, Supplement No. 6, Appendix U, NUREG-1048). The
staff believes that maintaining an initial small value of missile genera-
tion probability through turbine testing and inspection is a reliable means
of ensuring that the objectives precluding turbine missiles and unacccept-
able damage to safety-related structures, systems, and components can be
met. The staff has limited the missile generation probability to 1 x 10-°
per year for turbines with the rotor axis located parallel to plant struc-
tures as in the case of WNP-2. The turbine missile generation probability
at WNP-2, 9 x 10-® per year, is within the 1imit; therefore, monthly valve
testing is acceptable on the basis of the probabilistic evaluation.

ENVIRONMENTAL CONSIDERATION

This amendment involves a change in the installation and use of a facility
component located within the restricted area as defined in 10 CFR Part 20
and changes in surveillance requirements. The staff has determined that
this amendment involves no significant increase in the amounts, and no
significant change in the types, of any effluents that may be released
offsite, and that there is no significant increase in individual or cumula-
tive occupational radiation exposure. The Commission has previously issued
a proposed finding that this amendment involves no significant hazards
consideration and there has been no public comment on such finding. Accord-
ingly, this amendment meets the eligibility criteria for categorical
exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b),

no environmental impact statement or environmental assessment need be
prepared in connection with the issuance of this amendment.

CONCLUSION

The Commission made a proposed determination that the amendment involives
no significant hazards consideration which was published in the Federal
Register (51 FR 33960) on September 24, 1986, and consulted with the state
of Washington. No public comments were received, and the state of
Washington did not have any comments.

We have concluded, based on the considerations discussed above, that:

(1) there is reasonable assurance that the health and safety of the public
will not be endangered by operation in the proposed manner, and (2) such
activities will be conducted in compliance with the Commission's regula-
tions and the issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of the public.

Principal Contributor: J. Tsao, NRR

Dated:

pecember 11, 1986
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